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Introduction 


The  UH-60Q  prototype  MEDEVAC  Black  Hawk  is  configured  to  provide  day/night, 
adverse  weather,  emergency  movement  of  patients.  The  Materiel  Need  Statement  for  the  UH- 
60Q  directs  that  the  aircraft  be  capable  of  performing  medical  evacuation  in  several  mission 
profiles  (Department  of  the  Army,  1992).  These  include  Southwest  Asia,  Europe,  MAST,  and 
Persian  Gulf  scenarios  that  are  summarized  in  Appendix  A.  The  U.S.  Army  Aeromedical 
Research  Laboratory  (USAARL)  was  tasked  by  the  Utility  Helicopter  Program  Manager  to 
evaluate  the  UH-60Q  aircraft  in  flights  that  simulate  the  typical  mission  profiles.  This 
information  is  needed  to  determine  functional  requirements  for  future  operational  and  user 
tests  of  the  UH-bOQ.  This  report  details  the  results  of  technical  evaluations  of  the  medical 
systems  onboard  the  UH-60Q  aircraft  during  simulated  MEDEVAC  missions.  An  analysis  of 
individual  components  of  the  medical  interior,  including  the  litter  lift  system,  medical  suction 
system,  medical  oxygen  system,  external  rescue  hoist,  and  cargo  loadmeter  are  described  in 
more  detail  in  separate  reports. 

The  prototype  UH-60,  serial  number  86-24560,  is  configured  as  the  Proof  of  Principle 
Aircraft  YUH-60A(Q).  This  helicopter  (shown  in  Figure  1)  is  equipped  with  an  enhanced 
medical  interior,  enhanced  avionics  and  visual  displays  (Figure  2),  and  an  externally-mounted 
rescue  hoist. 

The  objective  of  this  report  is  to  assess  the  performance  of  the  UH-60Q  MEDEVAC 
aircraft  in  performing  typical  medical  evacuation  missions.  This  information  will  be  useful  to 
the  Utility  Helicopter  Project  Manager  when  evaluating  how  each  component  of  the  medical 
interior  enhances  or  degrades  the  ability  of  a  UH-60Q  to  perform  the  MEDEVAC  mission. 

This  work  was  completed  at  the  request  of  the  UH-60  Project  Manager  to  support  the 
development  of  the  aircraft. 


Materials  and  methods 

This  evaluation  was  conducted  in  October  and  November  1993  within  designated  test 
flight  areas  in  and  around  Fort  Rucker,  Alabama,  using  facilities  and  resources  available  to 
USAARL  and  included  a  flight  to  Lexington,  Kentucky.  The  UH-60Q  Black  Hawk  S/N  86- 
24560  is  configured  as  the  Proof  of  Principle  Aircraft  YUH-60A(Q).  Twenty  flight  hours 
were  required  to  complete  evaluation  of  the  UH-60Q  in  typical  aeromedical  evacuation  mission 
profiles. 

The  five  simulated  evacuation  missions  flown  during  the  evaluation  included  day  and 
night  Southwest  Asia  missions,  day  and  night  MAST  missions,  and  a  day  Persian  Gulf 
mission.  Each  mission  was  flown  with  a  typical  crew  of  two  pilots,  a  medical  aidman  acting 
as  the  medical  aidman,  and  a  second  medical  aidman  performing  the  duties  of  the  crew  chief. 
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The  data  collected  included:  acceptance  inspection,  physical  characteristics  of  tlK 
aircraft  systems,  and  survey  responses  of  the  pilot-in-command,  medical  aidmen,  and  flight 
surgeons.  For  each  mission  flight,  aircraft  performance  (including  airspeed,  fuel  consumption, 
and  mission  time),  systems  used  to  complete  the  mission,  and  barriers  to  completing  the 
mission  were  evaluated. 

Personnel  on  each  flight  included  two  rated  aviators,  a  medical  aidman  acting  in  his 
duty  position,  and  a  second  aidman  acting  as  the  crew  chief.  A  U.S.  Army  flight  surgeon 
observed  the  conduct  of  each  test  flight.  Patients  and  medical  teams  were  simulated  with 
observer  personnel  and  manikins.  On  each  of  the  MAST  missions,  a  flight  surgeon  filled  the 
role  of  physician  as  designated  in  the  mission  scenario  and  completed  a  questionnaire  on  the 
medical  interior. 

Pilots  for  the  study  were  current  in  the  UH-60  and  trained  in  the  use  of  the  special 
systems  in  the  prototype  UH-60Q.  The  medical  aidmen  were  trained  in  the  91B  military 
occupation  specialty  and  completed  the  flight  medical  aidman  course  for  the  "F"  special  skill 
identifier.  Three  of  the  five  medical  aidmen  are  instructors  in  the  "F"  course  at  the  U.S. 

Army  School  of  Aviation  Medicine.  The  medical  aidmen  were  provided  2  days  of  training  to 
familiarize  themselves  with  the  special  equipn^nt  on  the  aircraft  and  to  devise  procedures  for 
con^leting  the  simulated  evacuation  missions.  The  procedures  and  instruction  were  observed 
by  instructors  from  the  School  of  Aviation  Medicine  to  assure  that  they  conformed  with 
current  procedures  and  were  within  the  scope  of  training  of  the  medical  aidman  (where 
applicable).  All  of  the  flights  were  conducted  within  the  scope  of  a  special  airworthiness 
release  issued  for  the  evaluation  (Appendix  C). 

After  each  evaluation  flight,  the  two  medical  aidn^n  and  an  aviator  completed 
questionnaires  on  the  systems  used  during  the  flight.  They  were  asked  to  rate  the  system  (if 
used)  on  a  scale  where  1  =  poor,  2  =  fair,  3  =  satisfactory,  4  =  good,  and  5  =  excellent. 
The  questionnaires  also  encouraged  the  respondents  to  describe  how  the  system  enhanced  or 
4egraded  their  ability  to  perform  the  mission. 

Several  systems  on  the  aircraft  had  not  undergone  flight  testing  and  could  not  be 
operated  on  the  prototype  aircraft  during  these  evaluation  flights.  The  medical  interior, 
including  the  litter  lifts,  medical  oxygen  system,  and  medical  suction  system  were  not  operated 
while  in  flight.  All  loading  and  positioning  of  the  litter  lifts  were  completed  with  the  aircraft 
on  the  ground.  Likewise,  the  environmental  control  unit  was  not  operated,  the  center  intercom 
(1  of  3  in  the  crew  cabin)  was  inoperative,  tte  private  mode  on  another  intercom  was 
inoperative,  and  blackout  curtains  were  not  available. 
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Results 


The  physical  characteristics  of  the  litter  lift  system,  medical  oxygen  system,  medical 
suction  system  are  detailed  in  separate  reports  (Bruckart  and  Licina,  1993a;  Bruckart  Licina, 
and  Quattlebaum,  1993a;  Bruckart,  Licina,  aiul  Quattlebaum,  1993b).  Performance 
demonstrations  of  the  external  rescue  hoist  and  cargo  loadmeter  system  are  described  in  a 
separate  report  (Bruckart  and  Licina,  1993b). 


Southwest  Asia  missions 

Four  questionnaires  were  completed  by  the  medical  aidmen  performing  the  day  and 
night  Southwest  Asia  mission  scenario.  The  overall  ratings  for  selected  medical  interior 
systems  are  shown  in  Table  1. 


Table  1. 

Results  of  four  questionnaires  on  selected  medical  interior  systems 
from  Southwest  Asia  day  (D)  and  night  (N)  missions. 


1  System 

Not  Rated 

Poor 

Fair 

Satisfactory 

Good 

Outstanding  | 

1  Litter  lift 

D,N 

D,N 

1  Suction 

D,D,N,N 

Oxygen 

D,D,N,N 

Tencate  window 

N 

D 

D,N 

Communications 

N 

N 

D 

D 

Crew  seats 

N 

D 

D 

The  specific  written  comments  provided  by  each  survey  participant  are  contained  in 
Appendix  C. 


MAST  missions 

Four  questionnaires  (3  day  and  1  night)  were  completed  by  the  medical  aidmen  and  a 
flight  surgeon  following  the  day  and  night  MAST  mission  scenario.  The  overall  ratings  for 
selected  medical  interior  systems  are  shown  in  Table  2. 
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Table  2. 

Results  of  four  questionnaires  on  selected  medical  interior  systems 
from  MAST  day  (D)  and  night  (N)  missions. 


System 

Not  Rated 

Poor 

Fair 

Satisfactory 

Good 

Outstanding 

Litter  lift 

D,  D 

D,  N 

Suction 

D,  D,  N 

D 

Oxygen 

D,  D,  N 

D 

Tencate  window 

D,  D,  N 

D 

Communications 

D 

D,  N 

D 

Crew  seats 

D,  N 

D 

D 

The  specific  written  comments  provided  by  each  survey  participant  are  contained  in 
Appendix  D. 

A  questionnaire  was  not  completed  by  the  single  medical  aidman  on  the  Persian  Gulf 
mission  scenario.  This  individual  had  previously  conqpleted  two  questionnaires  and  did  not 
feel  that  he  could  provide  additional  information  after  flying  this  mission. 


Pilot  surveys 

Three  surveys  were  returned  by  aviators  for  the  mission  flights.  These  included  the 
night  Southwest  Asia  and  day  and  night  MAST  missions.  The  details  on  the  mission  times, 
4bel  load,  fuel  used,  and  passenger  load  are  shown  in  Table  3. 

The  following  systems  were  used  to  complete  the  mission  flights:  UHF  radio,  VHP 
radio,  FM  radio,  inertial  navigation  system,  global  positioning  system,  Doppler  velocity 
sensor,  ADF,  FUR,  Stormscope,  weather  radar,  and  multifunction  display  unit.  Each  of  these 
was  rated  outstanding  by  the  aviators.  Detailed  comments  from  the  aviators  are  included  as 
Appendix  E. 
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Table  3. 

Mission  duration,  take-off  weight,  fuel  load,  fuel  used,  air  teii^)erature, 
and  number  of  persons  on  aircraft  for  evaluation  missions. 


Mission 

Mission 

duration 

T/0  weight 
Obs) 

Fuel  load 
(lbs) 

Fuel  used 
(lbs) 

Outside  air 
temp.  (  C) 

Persons  on 
aircraft 

SW  Asia 
(night) 

1:45 

19,800 

1550  main 

650  external 

1400 

+  16 

9 

MAST 

(day) 

2:17 

not  given 

2020  main 

540  external 

1660 

+  15 

7/9 

MAST 

(night) 

1:47 

19,500 

1850 

+  17 

7/9 

^Information  on  external  stores  fuel  load  not  given. 


Discussion 

The  prototype  UH-60Q  MEDEVAC  aircraft  is  capable  of  performing  the  typical 
missions  described  in  Appendix  1  of  the  Materiel  Need  document  for  the  UH-60  (19^).  The 
flights  flown  for  this  evaluation  included  the  first  night  vision  goggle  flights,  first  external 
hoist  loading,  and  first  external  cargo  loading  for  the  aircraft.  Each  of  these  missions  was 
completed  withmit  problems.  The  aviators  flying  tl»  aircraft  for  these  missions  described 
significant  improvements  in  communication  and  navigation  from  the  avionics  enhancements  in 
the  aircraft. 

There  were  no  defined  procedures  or  manuals  available  for  operating  most  of  the 
systems  on  the  prototype  aircraft.  Therefore,  procedures,  manuals,  maintenance,  and  training 
were  not  assessed  in  tto  evaluation.  New  procedures  developed  during  this  evaluation  are 
described  in  reports. 

The  litter  lift  system  was  rated  fair  to  satisfactory  in  the  evaluation.  The  problems 
encountered  included  lack  of  vertical  clearance,  concern  for  the  lack  of  a  mechanical  backup, 
difficulty  locating  the  litter  straps,  and  difficulty  loading  past  the  middle  crew  seat.  These 
issues  are  further  addressed  in  a  separate  report  (Bruckart  and  Licina,  1994a).  A  new  problem 
identified  in  this  evaluation  was  the  presence  of  a  reflective  paint  on  the  litter  lifts.  The 
semigloss  gray-white  paint  did  not  cause  problems  on  day  flights,  but  the  cockpit  lights  are 
reflected  on  the  side  of  the  lifts,  particularly  when  viewed  with  night  vision  goggles.  A  darker 
color  paint  with  a  flat  finish  should  be  used  on  tbc  litter  lifts. 


8 


The  medical  suction  and  oxygen  systems  were  not  used  in  flight  in  accordance  with 
the  airworthiness  release.  The  performance  of  these  systems  is  described  in  separate  reports 
(Bruckart,  Licina,  and  Quattlebaum,  1994a  and  1994b). 

The  Tencate  (bubble)  wimlow  was  praised  for  improving  visibility  of  the  tail  area. 
However,  an  individual  seated  in  the  crew  seat  is  not  able  to  see  out  of  the  "bubble"  portion  of 
the  window  without  removing  the  upper  body  restraints.  Several  participants  also  complained 
of  visual  distortion  from  the  window.  Distortion  is  in  the  area  where  there  is  a  rapid  change 
in  radius  to  accommodate  the  bubble  shape.  It  is  much  worse  with  night  vision  goggles  where 
the  field-of-view  is  limited  and  spurious  reflected  lights  can  be  disorienting.  An  alternative 
would  be  to  replace  this  with  a  window  that  bows  outward  with  a  constant  curvamre. 
Additional  benefit  would  be  gained  by  adding  a  vent  to  one  of  the  cabin  windows  to  allow 
airflow  in  the  cabin  area  when  the  environmental  control  unit  is  not  operating. 

A  significant  concern  for  the  medical  crew  is  the  lack  of  storage  space  in  the 
prototype  aircraft.  The  new  environmental  control  unit  displaces  some  storage  space  for 
aircraft  equipment,  such  as  cowl  plugs,  and  they  must  be  stored  in  the  cabin  area.  Likewise, 
there  is  no  provision  for  survival  kits,  medical  kits,  or  personal  gear.  The  current  medical 
cabinet  is  inefficient  for  storing  medical  kits  and  not  sufficiently  durable  for  operational 
service  (a  drawer  already  was  broken  on  the  unit).  The  medical  aidmen  said  that  they  prefer 
to  keep  their  equipment  in  kits  that  can  be  easily  removed  from  the  aircraft  for  security  and 
restocking.  They  suggested  replacing  the  medical  cabinet  with  shelves  for  medical  kits  and 
hooks  for  stowing  the  survival  kits  and  helmet  bags  on  the  outside.  Additional  flexibility  and 
space  can  be  gained  by  providing  a  means  to  stow  cargo  on  the  litter  pans  when  not  used  for 
patient  transport. 

The  nondevelopmental  conqKinents  in  the  medical  interior  need  to  be  compatible  with 
the  harsh  environments  of  military  service.  Electrical  outlets  and  switch  contacts  do  appear  to 
provide  sufficient  protection  from  dust,  sand,  and  rain.  Failure  of  these  components  in  service 
will  deteriorate  the  capability  of  the  aircraft  to  perform  the  mission.  The  most  serious 
omission  identified  by  the  evaluators  is  the  absence  of  a  mechanical  backup  to  allow  use  of  the 
litter  racks  if  the  lift  mechanism  fails.  The  medical  aidmen  said  that  the  "hand  rail"  is  not 
sufficiently  durable  for  long-term  service  and  adds  no  significant  benefit.  IV  hooks  can  be 
added  to  the  top  of  the  litter  lifts  and  the  "hand  rail"  eliminated. 

The  MAST  mission  scenario  requires  that  five  persons  (medical  aidman,  crewchief. 
Doctor,  and  two  nurses)  be  able  to  communicate  while  providing  medical  care  in  the  aircraft. 
Communication  was  limited  in  our  tests  by  an  inoperative  intercom  and  inoperative  private 
circuit  in  one  of  the  two  ftmctioning  intercoms.  The  presence  of  a  VOX  circuit  allowed 
hands-off  communication,  but  could  not  be  used  when  the  aircraft  doors  are  open.  A  key  issue 
is  how  to  communicate  two  channels  of  critical  information  (flight  and  medical  in  this  case) 
which  are  interrelated  and  are  restricted  to  one  or  two  channels.  The  private  and  VOX  circuits 
promise  to  enhance  the  capability  to  communicate  in  the  IJH-60Q,  but  additional  research  is 
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needed  to  properly  define  the  methods  required  for  a  large  group  to  engage  in  critical 
communications  in  this  restricted  environment. 

The  crew  seats  were  described  as  more  comfortable  and  able  to  provide  immediate 
access  to  the  patients.  However,  each  respondent  felt  that  some  medical  procedures, 
particularly  for  the  upper  and  bottom  litter  patients,  will  require  them  to  leave  their  seats.  The 
center  crew  seat  was  described  as  a  significant  encumbrance  when  loading  litters  and  was  least 
desired  by  the  crew. 

Blackout  curtains  were  not  available  for  our  evaluations  and  the  airworthiness  release 
prevented  us  from  using  the  white  lights  in  the  medical  interior  for  medical  care  as  directed  in 
the  MAST  mission  scenario.  However,  we  found  that  the  current  NVG  compatible  lights  in 
the  prototype  were  satisfactory  when  performing  medical  procedures,  including  starting  IVs, 
endotracheal  intubation,  checking  wounds,  and  applying  bandages.  It  was  the  collective 
opinion  of  the  evaluators  that  the  mission  could  be  performed  with  NVG  compatible  lights. 
Tliis  adds  the  secondary  benefits  of  allowing  the  crew  to  retain  dark  adaptation  and  perform 
clearing  duties  outside  the  aircraft  with  night  vision  goggles  (since  white  light  will  degrade 
dark  adaptation  and  require  blackout  curtains).  Recommend  additional  research  to  determine 
if  NVG  compatible  lighting  will  meet  the  operational  mission  requirements.  Also,  it  is 
possible  that  white  fmger  or  lip  lights,  supplementing  NVG  compatible  cabin  lights,  may  be 
better  than  white  light  throughout  the  aircraft  cabin. 


Summary 

The  prototype  UH-bOQ  aircraft  is  capable  of  performing  the  typical  MEDEVAC 
missions  described  in  the  Materiel  Need  document.  Flights  flown  for  this  effort  included  the 
first  NVG  flights,  first  external  hoist  operations,  and  first  external  cargo  loading.  The  aviators 
described  significant  improvements  in  communication  and  navigation  from  the  avionics 
enhancements  in  the  aircraft. 

The  litter  lift  system  should  include  a  mechanical  backup  and  improved  positioning  of 
litter  straps.  The  center  cabin  crew  seat  was  a  signficant  encumberance  in  loading  litters.  The 
Tencate  (bubble)  window  produced  distortion  that  was  more  noticable  with  NVG  flights. 

There  was  inadequate  storage  space  and  nondevelopmental  components  of  the  medical  interior 
require  more  durability  and  environmental  protection.  The  operational  requirements  for  crew 
communication  and  cabin  lighting  require  additional  study. 
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Appendix  A 

Mission  profile  summaries 


A.  AEROMEDICAL  EVACUATION  (SOUTHWEST  ASIA).  The  UH-60Q,  coUocated  with 
a  forward  support  medical  company  in  direct  support  to  a  maneuver  brigade,  receives  a 
mission  to  transport  a  trauma  treatment  team  from  the  forward  support  medical  company 
forward  to  a  battalion  aid  station  and  then  evacuate  six  litter  patients  and  one  ambulatory 
patient  from  the  battalion  aid  station  to  the  division  clearing  station  located  in  the  brigade 
support  area  (BSA).  The  UH-60Q  departs  the  BSA  with  the  trauma  treatment  team  and  flies  at 
an  airspeed  of  120  knots  using  contour  flight  technique  for  67  nautical  miles  (nm)  and  then 
slows  to  an  airspeed  of  30  knots  using  NOE  flight  technique  for  the  last  3  nm  to  the  battalion 
aid  station.  The  trauma  treatment  team  is  off-loaded  and  the  patients  are  loaded  into  the 
aircraft  (20  minutes  allocated  for  loading  and  unloading).  The  UH-60Q  departs  the  battalion 
aid  station  using  NOE  for  the  first  3  nm  and  then  transitions  to  contour  flight  for  the  remaining 
67  nm  to  the  BSA.  The  patients  are  off-loaded  at  division  clearing  station  (10  minutes 
allocated)  at  which  time  the  aircraft  is  ready  for  the  next  mission.  Total  time  for  the  mission, 
to  include  patient  loading  and  unloading  times,  is  approximately  118  minutes. 


Event 

Distance  (nm) 

Speed  (las) 

Flight  mode 

Time  (min)  | 

1-2 

70 

120/30 

LL/NOE 

44 

Load  patients 

Landed 

20 

2-3 

70 

30/120 

NOE/LL 

44 

Unload  patients 

Landed 

10 

TOTAL 

140 

118 

(1.9  hr) 

B.  AEROMEDICAL  EVACUATION  (MAST).  A  UH-60Q  located  at  a  military  installation 
receives  a  night  MAST  mission  to  transfer  two  patients  involved  in  a  traffic  accident  from  a 
small  conmiunity  hospital  to  a  medical  center  capable  of  providing  life  saving  (definitive) 
medical  treatment.  Die  gaining  hospital  requests  the  mission  and  provides  two  nurses  and  a 
critical  care  physician  to  assist  in  the  enroute  care  of  the  patients.  The  weather  is  marginal  but 
acceptable.  The  small  community  does  not  have  an  airport  or  weather  reporting  capability  and 
is  not  situated  along  the  FAA  enroute  and  terminal  flight  system.  After  pre-mission  planning, 
the  crew  flies  to  the  medical  center  (8  nm,  125  kts,  low  level)  to  pick  up  additional  l^th  care 
providers  (5  minutes  for  loading).  The  crew  uses  onboard  navigational  equipment  to  locate 
and  fly  to  the  community  hospital  (80  nm,  120  to  145  kts,  contour  or  low  level).  Unforecast 
weatter  was  encountered  at  the  pickup  site.  After  landing,  the  health  care  team  goes  into  the 
hospital  to  obtain  patient  briefings  and  execute  transfer  of  patient  responsibility  (10  minutes  for 
loading).  The  physician  and  the  medic  attend  Uk  adult  patient  while  the  nurses  attend  the 
baby.  Once  loaded,  the  crew  departs  for  the  medical  center.  The  patients  require  constant 
enroute  treatn^nt  and  monitoring  on  the  return  flight.  The  health  care  providers  must  use 
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white  light  to  provide  appropriate  care  and  must  talk  back  and  forth  constantly.  The  female 
patient's  condition  deteriorates  requiring  the  physician  to  contact  the  medical  center  to  alert  the 
operating  room  personnel  of  the  requirement  for  immediate  surgery  upon  arrival.  Upon 
landing  at  the  hospital  helipad,  the  patients  are  off  loaded  (10  minutes)  and  moved  into  tl^ 
hospital.  The  flight  crew  returns  to  the  military  installation  (8  nm)  and  mission  is  complete. 
Total  mission  time  is  2  hours. 


1  Event 

Distance  (nm) 

Speed  (kts) 

Flight  mode 

Time  (min) 

1-2 

8 

125 

LL 

5 

Load  personnel 

Landed 

5 

2-3 

80 

120-145 

LL 

40 

Load  patients 

Landed 

10 

3-4 

80 

145 

LL 

35 

Offload  patients 

Landed 

to 

4-5 

8 

125 

LL 

5 

TOTAL 

176 

C.  AEROMEDICAL  EVACUATION  (PERSIAN  GULF).  Low  level  Right  for  a  distance  of 
200  nm  with  an  airspeed  of  1 10  to  120  kts.  Hoist  rescue  from  a  hover  of  less  than  70  feet  (25 
minutes  allowed)  followed  by  170  nm  low  level  flight  at  110  to  120  nm.  At  this  point  the 
patients  are  offloaded  and  the  aircraft  flies  SO  nm  Oow  level)  at  an  airspeed  of  1 10  to  120  kts. 


Adiq)ted  from  Annex  B,  Appendix  1,  UH-60A  Black  Hawk  Materiel  Need,  Production,  dated 
1979  (MN)  (P) 
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Appendix  B. 


DEPARTMENT  OF  THE  ARMY 
HIAOQUAIITEIIS.  US  ARMY  AVMTION  ANDTKOOA  COMMAND 
ASM  OOOOFfUOW  ROUUVAM).  ST.  LOUIS,  MO  tt12A-17SA 


AMSAT-R-ECU  (70-62D) 


t  9  OCT  1993  R-3 

27  Jul  93  R-2 

19  Feb  93  R-] 

03  Feb  93 


MEMORANDUM  FOR 

Commancrer,  Tennessee  Army  National  Gaaztt,  cccat  (Medleal^, 

5900  I.ov«3 1  Fl»ld  Letrtp,  ChNt-.t-.jtnno/jN,  TN  .37421 
Commander,  U.S.  Army  Aviation  Aeromedlcal  Research  Labors cory. 
Human  Protection  Division,  Fort  Rucker,  AL  36362 
Project  Manager,  Utility  Helicopters,  ATTN:  SFAE-AV-BH, 

4300  Goodfellow  Boulevard,  St.  Louis,  MO  63120-1798 

SUBJECT:  Airworthiness  Release  (AWR)  for  UH-60A  Serial  Number 
(S/N)  86-24560,  Configured  as  Proof  of  Principle  Aircraft 
YUH-60A(Q),  to  Perform  a  Technical  Evaluation  of  Typical 
Aeromedlcal  Evacuation  Missions 


R-3 


1.  UoSoconeost 

a.  Technical  Manual  55-1520-237-10(8),  Draft  Operator's 
Manual  for  UH-60Q  Medevac  Helicopter,  19  Jan  93,  supplement  to: 
nperator's  Manual  irH-60A  and  EH-60A  Helicopters. 

b.  Technical  Manual  55-1520-237-10,  8  Jan  88,  with  all 
changes.  Operator’s  Manual,  UH-60A  and  EH-60A  Helicopters. 

c.  Technical  Manual  55-1520-237-23,  Headquarters, 

Department  of  the  Army,  30  sep  92,  with  all  changes,  subject: 
Aviation  Unit  and  Intermediate  Maintenance  Manual  for  Army  UH-60A 
and  EH-60A  Helicopters. 

d.  Drawing  Number  LEX-10000,  Drawing  Tree  for  Proof  of 
Principle  Aircraft  "Ql",  Jan  93. 

e.  Electromagnetic  compatibility  (EMC)  Safety  of  Flight 
(SOF)  Test  Plan  for  the  UH-60Q  Proof  of  Principle  Medevac 
Hell-copt^r,  U.S.  Army  Aviation  and  Troop  Command,  Dlroctorato  for 
Engineering,  January  1993. 

f.  Test  Plan,  U.S.  Army  Aviation  Technical  Test  Center, 
STEAT-AQ-TC,  January  1993,  subject:  Test  Plan,  Limited 

-  OuaUr.MlJksrA  Pt-aI  Iml  nary  A t  rwnrt-.hJ  dam.  Evaluation  of  the  UH-60O 

Helicopter,  Proof  of  Principle,  TECOM  Project  Number  4-AI-170- 
UTT-123  (ATCOM  Project  NO.  92-16). 

g.  Technical  Manual  55-1520-237-mtF,  Headquarters, 
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[t  9  OCT  1993 

R-3 

27  Jul  93 

R-2 

19  Feb  93 

R-1 

AMSAT-R-ECU  (70-62b) 

03  Feb  93 

SUBJECT:  Airworthiness  Release  (AWR)  for  UH'-SOA  Serial  Nuinbar 
(S/M)  86-24560,  Configured  as  Proof  of  Principle  Aircraft 
yUH-60A(Q),  to-Perform  a  Technical  Evaluation  of  Typical 
Aeromedlcal  Evacuation  Missions 


Department  of  the  Army,  13  Mov  90,  Maintenance  Test  Flight 
Manual,  UH-60A,  UH-60L,  EH-60A  Helicopters. 

h.  Draft  USAARL  Report  No.  93-XX,  UH-60Q  Test  Plan, 

Oct  93, Technical  Evaluation  of  UH-60Q  Aircraft  in  Typical 
Aeromedlcal  Evacuation  Missions. 

2.  This  memorandum  constitutes  an  Airworthiness  Release  in 
accordance  with  (lAW)  Army  Regulation  (AR)  70-62  to  perform  a 
technical  evaluation  of  typical  Aeromedlcal  evacuation  missions 
with  the  UH-60A  Helicopter  S/N  86-24560  configured  as  YUH-60A(Q) 
Proof  of  Principle  Aircraft.  The  technical  evaluation  shall  be 
lAW  reference  Ih* 


R-3 


R-3 


3.  Tho  baolei  UH-SOA/X.  holloopter  Is  doflnod  In  refnrenoe  lb  wlbh 

exceptions  as  noted  on  the  respective  OD  250  acceptance  document. 
Modifications  to  the  aircraft  are  defined  by  reference  id.  A 
detailed  description  of  the  modified  aircraft  is  contained  in 
reference  la. 


4.  Operations  and  Restrictions.  The  aircraft  operating 
instructions,  procedures,  and  liialtations  shall  be  iaw 
references  la,  lb,  and  this  document,  in  the  event  of  a  conflict 
between  these  documents,  the  Information  in  this  release  shall 
prevail. 


a.  Use  of  the  Night  Vision  Goggles  (NVG)  during  this 
technical  evaluation  is  authorized  upon  successful  completion 
of  a  bar  chart  test  IAW  NIL-L-85762A  prior  to  the  first  NVG 
flight.  Use  of  the  FLIR  for  night  pilotage  is  not  authorized. 

b.  The  aircraft  shall  be  weighed  and  weight  and  balance 

data  IAW  paragraph  3.6-*-e  of  MZIi-W-23140B  shall  bo  proparod.  -The 
weight  and  balance  file  shall  be  updated  IAW  AR  95-3  following 
the  instructions  of  Technical  Manual  55-1500-342-23.  A  weight 
and  balance  form  must  be  executed  or  on  file  for  each  flight  per 
AR  96-16.  Care  must  be  taken  with  these  forms  in  that  the 
aircraft  can  be  loaded  outside  the  center  of  gravity  (eg) . 


R-3 


c.  Avoid  all  published  High  Intensity  Radio  Transmission 
Areas  (HIRTAs),  TV  towers,  micr;nfave  towers,  and  other  forms  of 
high  energy  emitters  by  one  half  nautical  mile,  except  as 
required  by  CONUS  HZRTA  message  and  during  published  approaches 
Lu  ituruial  aviation  fawllltles.  Xn  nXRTA  areas  womentar'y 
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5?  9  OCT  199?  R_3 

27  Jul  93  R-2 

19  Feb  93  R-1 

AMSAT-R-ECU  (70-62b)  03  Feb  93 

SUBJECT:  Airworthiness  Release  (AWR)  for  UH-60A  Serial  Number 
(S/N)  86-24560,  Configured  as  proof  of  Principle  Aircraft 
YUH-60A(QJ^  to  Perform  a  Technical  Evaluation  of  Typical 
Aeromedlcal  Evacuation  Missions 


disruption  of  communication,  navigation  and  displayed 
information  may  occur,  exit  HIRTA  area  and  attempt  to  recover 
equipment . 

d.  Only  the  ARC- 182  radios  may  be  relied  on  for  primary 
communications  and  only  the  very  high  frequency  (VHF)  omni¬ 
directional  ranging  (VOR)  frequency/instrumented  landing  system 
(ILS)  AN/ARN-147  and  automatic  directional  finder  (ADF)  shall 
be  relied  upon  for  primary  navigation. 

CAUTION 

The  Enhanced  Navigation  System  (ENS)  and  TACAN 
positions  on  the  HSI/VSI  mode  select  panel  may 
be  simultaneously  engaged.  TACAN  will  always 

have  precedence  and-  will  be  displayed.,  on.  the - 

number  one  needle  on  the  HSI. 


R-3 


R-3 


(^UTION 

The  AN/ARN-147  VOR  receiver  does  not  provide  input 
to  the  course  deviation  indicator  (CDI);  therefore, 
the  number  two  needle  on  the  remote  magnetic 
indicating  compass  (RMI)  shall  be  used  when  tracking 
VOR  radials.  The  CDI  does  function  normally  when  in 
the  TACAN  or  ILS  mode. 

NOTE 

The  ARC-182  radios  shall  not  be  relied  upon  for 
Frequency  Modulation  communications. 

e.  Voice  Altitude  Warning  System  (VAWS)  AL-9003-11. 

WARNING 

Do  not  rely  on  the  voice  feature  of  the  VAWS 
for  terrain  avoidance  because  the  VAWS  does 
not  "Jook-ahead"  of  the  aircraft.  The  VAWS  is 
to  be  used  during  Visual  Flight  Rules  (VFR) 
operations  only. 

f.  TACAN  TCN-500  Navigation  System. 
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9  OCT  199? 

R-3 

27  Jul  93 

R-2 

19  Feb  93 

R-1 

AMSAT-R-ECU  (70-62b) 

03  Feb  93 

SUBJECT:  Aizvorthiness  Release  (AWR)  for  UH-60A  Serial  Number 
(S/N)  86-24560,  Configured  as  Proof  of  Principle  Aircraft 
YUH-60A(Q),  to' Perform  a  Technical  Evaluation  of  Typical 
Aeromedlcal  Evacuation  Missions 


WARNING 

A  miniimum  p«9rBonn«l  o£S  o£  30 

Inches  from  the  TACAN  antenna  shall  be  maintained 
whenever  the  TACAN  is  transmitting. 

g.  HF-9000  High  Frequency  Communications  System. 

WARNING 

The  HF-9000  system  contains  ar-radlor-frequency 
l.ran»inXl.l.ar  wtiXch,  when  operol:^e<l  Xnteo  on  ontienna, 

may  produce  electromagnetic  fields  In  close 
proximity  to  the  antenna  that  are  In  excess  of 
Occupational  Safety  and  Health  Administration 

(OSKA)  reeonmendedi  maximum  llmlta.  A  inlnlmiim 

personnel  standoff  distance  of  10  feet  shall  be 
maintained. 


WARNING 

Be  sure  all  personnel  are  clear  of  HF  antenna 
when  performing  radio  checks.  Do  not  touch  the 
RF  output  terminal  on  the  antenna  coupler,  the 
antenna  lead-in  wire,  the  Insulated  feed  through, 
or  the  antenna  Itself  when  the  microphone  is 
keyed  (after  the  tuning  cycle  is  complete)  or 
while  the  system  Is  In  transmit  self -test.  Serious 
RF  burns  can  result  from  direct  contact  with 
the  above  items  when  the  system  is  transmitting. 

h.  Medical  Interior  Package.  Use  of  the  medical  attendant 
seats  and  litter  stations  is  authorized  for  this  technical 
evaluation.  The  appropriate  restraints  shall  be  used  at  all 
tlmee  whan  occupying  these  positions. 


WARNING 

Close  proximity  of  the  medical  attendants  seats  to 
adjacent  seats,  litters,  and  cabinets  poses  as  a 
strike  hazard  to  the  occupants  In  the  event  of  a 
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t  9  OCT  ^m  R-3 

27  Jul  93  R-2 

19  Peb  93  R-1 

AMSAT-R-ECU  (70"62b)  03  Feb  93 

SUBJECT:  Alzvorthiness  Release  (AWR)  for  UH-60A  Serial  Number 
(S/N)  86-24960/  Configured  as  Proof  of  Principle  Aircraft 
YUH-60A(Q),  to  Perform  a  Technical  Evaluation  of  Typical 
Aeromedical  Evacuation  Missions 


crash.  All  occupants  shall  wear  SPH4  helmets  and 
restrain  themselves  with  both  the  lap  belts  and 
shoulder  harnesses. 

The  ECU  Air  Conditioner/Heater,  Oxygen  Generation  System,  and 
Litter  Lift  System  is  prohibited  from  use  during  flight.  The 
circuit  breakers .  for  this  equipment  shall  be  pulled  and  tie 
wrapped. 

i.  The  Breeze  Eastern  and  Lucas  Western  External  Hoists 
are  authorized  to  be  installed  and  operated. 

WARMING 

Use  of  the  external  hoist  with  any  living  entity 
is  prohibited. 


j .  The  Altitude  Hover  Hold  System  has  been  removed  from 
the  aircraft. 

k.  use  of  the  cargo  hook/cargo  hook  weighing  system  is 
authorized  for  thia  technical  evaluation.. 

l.  Use  of  the  SABRE  communication  system  is  prohibited 
during  flight. 


R-3 


m.  Use  of  the  ARC-210  Multi-band  radio  is  prohibited  during 
flight. 

n.  Use  of  the  Flight  Phone  is  prohibited  during  flight. 

o.  Use  of  the  KG- 10  Map  Board  is  prohibited  during  flight. 

p.  Use  of  the  Personnel  lx>cating  system  (PLS)  is  prohibited 
during  flight. 


g.  Information  obtained  from  the  RDR-1301C  Weather  Radar, 
WX1000+  stormscope,  and  TACAN  shall  not  be  relied  upon. 

r.  Aircraft  bank  angles. 
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t  9  OCT  1993  R-3 

27  Jul  93  R-2 

19  Feb  93  R-1 

AMSAT-R-BCU  (70-62b)  03  Feb  93 

SUBJECT:  Airworthiness  Relesse  (AWR)  for  UH-SOA  Serial  Number 
(S/N)  86'24560,  Configured  as  Proof  of  Principle  Aircraft 
YUH*-60A(Q)  f  to  Perform  a  Technical  Evaluation  of  Typical 
Aeromedlcal  Evacuation  Missions 


NOTE 

At  bank  angles  of  approximately  55  degrees  a  roll 
oscillation  will  be  experienced.  This  has  been 
detected  at  70  and  100  knots. 

s .  Use  of  the  Blade  Device  systems  Is  prohibited . 

t.  Use  of  the  Digital  Heading  indicators  is  prohibited. 

u.  The  maximum  gross  weight  shall  be  22/000  pounds  provided 
the  wedge  mounted  pitot  static  probes  are  Installed  and  the 
number  one  and  number  two  Engine  Drive  Shafts  are  balanced  at  or 
below  0.5  Inch  per  second. 


V.  Use  of  the  PhysloControl  LlfePak  6S  or  LlfePak  10  and 

OKA*  Vara.n«i|»«ar% 

following  is  performed.  An  EMC  test  shall  be  performed  and 
successfully  competed  prior  to  the  first  flight  to  ensure  that 
the  operation  of  these  components  does  not  adversely  affect  the 
operation  of  the  aircraft.  The  EMC  test  shall  include/  as  a 
minimum/  all  frequencies  that  will  be  used  throughout  this 
portion  of  the  flight  test. 

5.  Special  Inspections  and  Instructions: 
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a.  Bqttipmont  shall  not  ha  changed  xithout  Slrefc  con'toct.lng 
this  Headquarters/  U.S.  Army  Aviation  and  Troop  Command  (ATCOM)/ 
ATTN:  AMSAT-R-ECU/  Mr.  William  Brooks /  DSN  693-1687  or  commercial 
(314)  263-1687.  This  does  not  Include  the  replacement  of  a 
component  with  the  Identical  component  (l.e.  for  component  repair). 
An  equipment  change  will  require  a  qualitative  Electromagnetic 
Compatibility  (EMC)  test  lAW  reference  le,  and  shall  be  conducted 
and  approved  by  this  Headquarters  prior  to  first  flight  of  the 
newly  installed  equipment  to  domonetrate  that  the  newly  installed 
equipment  (Including  any  test  Instrumentation)  does  not  serve  as 
sources  or  victims  of  electromagnetic  Interference  with  existing 
electrical/electronic  subsystems. 


b.  Any  EMC  anomalies  shall  be  reported  by  phone  to 
Headquarters/  ATCOM/  ATTN:  AMSAT-R-ECU/  DSN  693-1687  or 
commercial  (314)  263-1687/  prior  to  next  flight. 
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2  C  OCT  10^3  R-3 

27  Jul  93  R'2 

19  Feb  93  R-1 

AMSAT'R-ECU  (70-62b)  03  Feb  93 

SUBJECT:  Airworthiness  Release  (AWR)  for  UH-60A  Serial  Number 
(S/N)  86*‘24560,  Configured  as  Proof  of  Principle  Aircraft 
yUH*‘60A(Q),  to 'Perform  a  Technical  Evaluation  of  Typical 
Aeromedlcal  Evacuation  Missions 


c.  A  aaiiy  visual  inspection  snail  db  mace  oi  me  suoject 
installation  to  ensure  that  no  progressive  structural 
deterioration  is  occurring,  that  there  is  no  loss  of  security  and 

tliau  nu  uainage  cu  tiie  liuev  lielluupcer  wxiitki**  Aiiy  wwuui.i.«3iice 

the  preceding  shall  be  corrected  prior  to  further  flight 
operations . 

d.  Parts  needed  for  this  modification  are  not  available  in 
the  supply  system.  Your  activity  facility  must  locally 
procure/manufacturcv  the  modification  parts  (plus  any  additional 
spare  parts ) .  Thiss;  AWR  is  not  authorization  to  procure  any 
material  or  services  "Sole  Source." 

e.  In  the  event  any  operating  limit,  or  limits  established 
by  this  release  is  exceeded  in  addition  to  the  noxrmal  entry  on  dd 
Form  2408'’13,  appropriate  inspection  plus  special  inspection  for 
security  and  condition  of  modifications  shall  be  performed  prior 
to  next  flight.  Any  incident  or  malfunction  of  the  aircraft 
suspected  of  being  related  to  these  configuration  modifications 
ohall  bo  roported  iouaodiotoly  to  this  Hoadguartera ,  ATTNt 
AMSAT-R-ECU,  Mr.  William  Brooks,  DSN  693-1687  or  commercial  (314) 
263-1687. 

£•  The  aircraft  ahall  bo  maintained  XAW  ail  applicable 

Maintenance  Manuals  and  Associated  Maintenance  Advisory  and 
Safety  of  Flight  Messages.  Any  discrepancies  shall  be 
evaluated/repaired  prior  to  the  next  flight  to  ensure  continued 
airworthiness  of  the  helicopter. 

g.  Prior  to  flight  after  any  modificationa  a  Maintenance 
Test  Flight  (MTF)  Shall  be  conducted  lAW  reference  Ig  with 
modifications  as  required  for  the  YUH-60A(Q)  Proof  of  principle 
aircraft. 

h.  Designation  of  Aircraft  UH-60A  S/N  86-24560  as 
YUH-60A(Q)  shall  be  performed  by  annotating  DA  Form  2408-15  and 
oubmitting  DA  Form  1353  to  rofloot  thia  airoraft  ae  a  YUH-60A(Q)  . 

6.  Aircraft  Logbook  Entries. 

a.  Z^ogbook  entries  shall  be  made  ZAW  Department  of  tho  Army 
Pamphlet  738-751. 
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t  0  OCT  1993  R-3 

27  Jul  93  R-2 

19  Feb  93  R-1 

AMSAT-R-ECU  (70-62b)  03  Feb  93 

SUBJECT:  Airworthiness  Release  (AWR)  for  UH-OOA  Serial  Number 
(S/N)  86-24560,  Configured  as  Proof  of  Principle  Aircraft 
YUH-60A(Q),  to, Perform  a  Technical  Evaluation  of  Typical 
Aeromedical  Evacuation  Missions 


b.  The  DA  Form  2408-13  shall  be  annotated  lAW  this 
Airworthinoea  Raloeae  aa  follows t 

Bi9gK  Ig  BUfiK.lZ 

circle  red  "X"  Aircraft  Restricted  lAW 

Airworthiness  Release 

c.  The  above  test  flight  entry  shall  be  cleared  upon  completion 
of  the  test.  The  other  above  entry  shall  be  cleared  upon  return 
of  alreraff.  t.et  at-.ani1arri  nonf Igiiratlon.  Tt  ie  acceptable  for  the 
local  Coatmander  or  maintenance  officer  to  assume  responsibility 
for  the  above  daily  inspection  entry  by  means  other  than  the 
logbook  entry. 

d.  Block  7  shall  be  adjusted  when  appropriate. 

e.  A  copy  of  this  AWR  shall  be  placed  in  the  helicopter 
logbook  and  historical  records.  The  DA  Form  2408-15  shall  be 
annotated  to  indicate  the  issuance  of  this  Airworthiness  Release. 


7.  This  AWR  is  terminated  upon  changes  is  hardware  or  software 
configuration  of  any  equipment,  upon  issuance  of  a  later 
Airworthiness  Release  or  completion  of  the  technical  evaluation. 
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Appendix  C. 

Comments  on  medical  interior  systems  for  Southwest  Asia  missions. 
Litter  lift  system 

Day:  Less  (but  not  much)  physical  effort  than  current  system. 

System  is  slow  and  continually  needs  to  be  reset  or  manually  overridden. 
System  too  slow,  manual  can  be  done  quicker. 

Night:  Power  berths  made  it  easy  to  move  patients  to  a  provery  location. 

Very  limited  clearance. 

Areas  for  working  on  a  full  load  of  litter  patients  was  difficult. 

Medical  suctimi  system 
Day:  None. 

Night:  Having  suction  available  is  always  a  great  advantage. 

You  must  ensure  all  hoses  are  free  from  the  litter  racks. 

Medical  oxygen  system  (no  comments). 

Tencate  window 

Day:  I  can  look  up  and  down  better  than  in  regular  system. 

I  personally  feel  that  it  caused  me  some  mild  motion-related  nausea  due  to  the 
distortion. 

Night:  We  can  look  iq)  and  down  better. 

Communications  system 

Day:  The  VOX  and  PVT  (q)tions  are  much  needed  additions.  They  allow  hands-off 

commo. 

Night:  Not  enough  connections  for  each  crew  member  to  communicate. 

Need  a  2-way  comno  system. 

Cradiworthy  crew  seating 

Day:  Awkward  to  move  around.  The  center  seat  was  constantly  in  the  way. 

More  comfortable,  can  rotate. 

Night:  More  comfortable. 
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Overall  comments 


Day;  I  personally  did  not  like  the  marginal  room  afforded  me  for  patient  care  (6  patients 
loaded). 

The  patient  securing  straps  were  often  hard  to  fmd  and  in  many  cases  too  short. 

The  center  seat  (I  feel)  should  be  removed.  It  was  constantly  in  the  way  during 
loading,  and  was  unable  to  be  swiveled  when  patients  were  loaded,  (possibly 
reduce  the  width  of  the  seat,  and  extend  tracks  on  flour  all  the  way  to  the 
front?) 

I  felt  confined  in  my  seat,  as  I  was  unable  to  set  up  without  unstrapping  my  seat  belt. 
Suggestions: 

Cut  patient  load  in  front  to  4. 

Devise  a  "reel"  system  for  patient  securing  straps  (much  like  on  existing 
carousel). 

Again,  reduce  width  of  center  seat  and  extend  floor  tracks  all  the  way  to  the 
front,  or  better  yet,  remove  it  all  together. 

Install  Gunner's  Harnesses  (inertia  reels)  on  seats  (much  like  on  existing  UH- 
60A). 

Not  enough  space  for  maneuvering 
Hard  to  unload  and  load  litters. 

Middle  seat  gets  in  the  way. 

Night:  The  system  seems  better  than  others,  but  can  use  some  improvements: 

Communication  -  made  available  to  all  crew  members. 

Litter  system  -  situated  better,  to  make  load  and  unload  of  patients  better. 

Litter  lift:  If  it  gets  stuck  we  have  to  look  for  the  reason  and  it  slows  us  down.  The 
way  it  is  placed,  it  makes  it  harder  to  put  litter  patients  in. 

The  junq>  seat  for  the  medic  cannot  do  a  360  in  the  patient  care  area  and  the  track  for 
the  seat  needs  to  extend  all  the  way  to  the  pilot  seat.  Given  a  little  more  space 
on  the  ends  will  allow  the  medic  to  use  the  ends  to  change  directions,  and  use 
the  seat  to  perform  patient  care. 

Communication  would  make  a  great  difference  if  there  were  a  system  that  would 
allow  the  medics  to  communicate  with  each  other  and  the  medic  in  charge  could 
communicate  with  the  crew  in  the  patient  compartment  and  the  pilots  when 
needed. 
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Appendix  D. 

Comments  on  medical  interior  systems  for  MAST  missions. 


Litter  lift  system 

Day:  Sometimes  it  took  too  long  loading  due  to  the  lift  system,  still  need  more  practice 

securing  the  patient  is  a  problem  the  straps  are  difficult  to  find  when  patient  is 
loaded. 

Unable  to  test  in  flight. 

Control  systems  not  easily  understandable 

Tight  right  angle  turn  to  slide  in  patient,  but  managable. 

Night:  We  have  to  wait  for  the  system  to  go  up  or  down,  is  slow. 

The  middle  seat  gets  in  the  way. 

Medical  suction  system 

Day:  Hands  on  use  easy,  but  controls  not  adjustable  with  gloves. 

Night:  None. 

Medical  oxygen  system 

Day;  Need  portable  02  for  Tx  on  scene. 

Need  color  coded  hook  ups  -  for  example  Green  =  02. 

Night:  None. 

Tencate  window 

Day:  Easier  to  clear  tail,  with  gunner's  window  it  was  jtist  as  easy. 

Some  distortion  around  edges. 

Slight  visual  distortion. 

Night:  None. 

Communications  system 

Day:  The  private  is  a  big  advantage. 

Unable  to  adjust  with  gloves. 

Stepping  on  coclqiit  crew  commo  /  nav  -  ATC  commo  heard. 

Night:  The  one  by  the  front  is  not  working. 
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Crashworthy  crew  seating 


Day: 

Night: 

Overall 

Day: 

Night: 


Medic  and  crewchief  are  able  to  sit  in  direction  of  flight  instead  of  sideways  look  out 
the  gunner  window. 

Unable  to  get  out  of  my  seat  and  still  be  secme  in  A/C  while  Tx  Pt. 

Cords  tangle  in  seat. 

S-point  restraint. 

More  comfortable  than  current  seating,  also  seatbelt  system  easier  to  hai^le. 

comments 

Functioning  as  the  nurse  on  this  MAST  mission,  due  to  my  position  L  rear  seat,  I 
was  unable  to  give  any  vital  patient  care. 

Limit  crew  to  4  in  the  rear. 

Like  to  see  commo  between  radios  /  cockpit  crew  limited  to  lets  say  the  crewchief 
only.  If  the  crew  is  overloaded  (bad  weather)  and  the  medico's  are  overloaded 
(bad  patient)  commo  grinds  to  an  aggravating  slow  and  confusing  pace. 

None. 
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Appendix  E. 

Aviator  comments  on  avionics  and  communications  equipment  used  in  missions. 

CfHiimiiiiication  system 

Avionics  management  system  is  fully  NVG  compatible,  unlike  current  radio  control  heads 
which  are  unlit. 

Easy  frequency  selection  through  presets. 

Indentification  of  preset  and  station  name  on  cockpit  display  unit. 

Manual  programming  of  frequencies  during  IFR  hand-off  was  sinq)lified  by  cockpit  display 
unit  selecting  frequency  band  appropriate  to  frequency  selected,  i.e.  UHF  vs.  VHP. 

This  was  only  my  second  flight  in  the  UH60Q.  I  was  still  pressing  some  keys  in  the  wrong 
sequence,  but  the  displays  allowed  me  to  quickly  identify  my  mistakes  and  easily 
correct  them. 

All  radios  centrally  located  and  easy  to  access. 

Navigation  system 

Addition  of  INS  weight  is  negligible,  but  benefits  in  case  of  GPS  outage.  This  system 
constantly  displays  wind  speed  and  direction,  current  system  does  not. 

GPS  information  is  lacking  from  current  system  (i.e.,  status  of  satellites,  figure  of  merit 
value). 

ILS/ADF  no  change  from  current  system. 

Enroute  navigation  system  (ENS)  -  ability  to  program  nonconsecutive  waypoints  into  a  flight 
mission  and  automatic  switch  over  to  next  waypoint  in  flight  plan  when  passing  over 
the  waypoints  significantly  reduced  workload  during  the  flight.  The  accuracy  of  each 
component  of  the  ENS  was  much  better  than  the  current  AN/ASN-28  Doppler,  data 
entry  is  much  easier  with  the  coclqpit  display  unit  /  coclq>it  management  system. 

Time  to  go  to  waypoint  provided  an  excellent  means  of  determining  arrival  times  throughout 
the  mission.  This  feature  is  useful  for  both  pilotage  and  mission  execution  as  well  as 
quickly  notifying  supporting  medical  treatment  facilities  of  ETAs  and  mission 
progress. 

All  integrated  into  a  single  package. 

INS  requires  8  minutes  for  full  alignment. 

FLIR  system 

Allows  detection  of  FUR  coiiq)atible  targets  at  greater  range  than  ANVIS. 

Able  to  detect  /  identify  at  much  greater  ranges  than  ANVIS. 

Excellent  for  locating  personnel  /  vehicles  or  avoiding  same. 

Multifunction  displays  (MFD) 
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Provide  singular  instrument  viewing  of  crucial  systems  (i.e.,  torque  /  TGT)  while  providing 
wind  drift  compensated  course  guidance  to  selected  destination. 

Can  view  FLIR  &  Wx  radar. 

It  would  be  nice  to  have  a  constant  /  current  TGT  value  rather  than  TGT  value  when  MFD 
function  selected. 

Provides  a  single  instrument  display  of  all  flight  instrument  data  in  an  easily  recognizable 
format. 

There  is  currently  a  calibration  effor  in  the  barometric  altimeter  digital  display.  This  did  not 
cause  any  problems  in  the  flight. 

Weather  radar  and  Stormscope 

The  combination  of  the  two  allow  excellent  adverse  weather  avoidance  ability. 

Overall  Comments 

IJH60Q  provides  all  weather  MEDEVAC  capabUity. 

Would  be  nice  to  see  this  on  an  "L"  model  IJH60  instead  of  "A"  model. 

I  was  very  inq)ressed  with  the  Canadian  Marconi  Cockpit  Display  Unit  /  1553  Databus 

Controller.  The  software  development  for  the  data  iiq)ut  sequences  are  very  logical 
and  easily  learned.  The  displays  are  easily  readable  and  provide  superior  information 
(than)  existing  systems. 
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John  A.  Dellinger, 

Southwest  Research  Institute 

P.  0.  Box  28510 

San  Antonio,  TX  78284 

Product  Manager 
Aviation  Life  Support  Equipment 
ATTN:  AMCPM-ALSE 
4300  Goodfellow  Boulevard 
St.  Louis,  MO  63120-1798 
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Commander  and  Direaor 
USAE  Waterways  Experiment  Station 
ATTN:  CEWES-IM-MI-R 
Alfrieda  S.  Qark,  CD  Department 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 

Commanding  Officer 
Naval  Biodynamics  Laboratory 
P.O.  Box  24907 
New  Orleans,  LA  70189-0407 

Assistant  Commandant 
U.S.  Army  Field  Artillery  School 
ATTN:  Morris  Swott  Technical  Library 
Fort  Sill,  OK  73503-0312 

Mr.  Peter  Seib 

Human  Engineering  Crew  Station 
Box  266 

Westland  Helicopters  Limited 
Yeovil,  Somerset  BA20  2YB  UK 

U.S.  Army  Dugway  Proving  Ground 
Technical  library,  Building  5330 
Dugway,  UT  S4CQ2 

U.S.  Army  Yuma  Proving  Ground 
Technical  Library 
Yuma,  AZ  853M 

AFFTC  Technical  library 
6510  TW/TSTL 
Edwards  Air  Force  Base, 

CA  93523-5000 

Commander 
Code  3431 

Naval  Weapons  Center 
China  Lake,  CA  93555 


Aeromechanics  Laboratory 
U.S.  Army  Research  and  Technical  Labs 
Ames  Research  Center,  M/S  215-1 
Moffett  Field,  CA  94035 

Sixth  U.S.  Army 
ATTN:  SMA 

Presidio  of  San  Francisco,  CA  94129 
Commander 

U.S.  Army  Aeromedical  Center 
Fort  Rucker,  AL  36362 

Strughold  Aeromedical  Library 

Document  Service  Section 

2511  Kennedy  Circle 

Brooks  Air  Force  Base,  TX  78235-5122 

Dr.  Diane  Damos 
Department  of  Human  Factors 
ISSM,  use 

Los  Angeles,  CA  90089-0021 

U.S.  Army  White  Sands 
Missile  Range 
ATTN:  STEWS-IM-ST 
White  Sands  Missile  Range,  NM  88002 

U.S.  Army  Aviation  Engineering 
Flight  Activity 

ATTN:  SAVTE-M  (Tech  Ub)  Stop  217 
Edwards  Air  Force  Base,  CA  93523-5000 

Ms.  Sandra  G.  Hart 
Ames  Research  Center 
MS  262-3 

Moffett  Field,  CA  94035 

Commander,  Letterman  Army  Institute 
of  Research 

ATTN:  Medical  Research  Library 
Presidio  of  San  Francisco,  CA  94129 
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Commander 

U.S.  Army  Medical  Materiel 
Development  Activity 
Fort  Detrick,  Frederick,  MD  21702-5009 

Commander 

U.S.  Army  Health  Services  Command 

ATTN:  HSOP-SO 

Fort  Sam  Houston,  TX  78234-6000 

U.  S.  Army  Research  Institute 
Aviation  R&D  Activity 
ATTN:  PERI-IR 
Fort  Rucker,  AL  36362 

Commander 

U.S.  Army  Safety  Center 
Fort  Rucker,  AL  36362 

U.S.  Army  Aircraft  Development 
Test  Activity 
ATTN:  STEBG-MP-P 
Cairns  Army  Air  Field 
Fort  Rucker,  AL  36362 

Commander,  U.S.  Army  Medical  Research 
and  Development  Command 
ATTN:  SGRD-PLC  (COL  Schnakenberg) 
Fort  Detrick,  Frederick,  MD  21702 

TRADOC  Aviation  LO 
Unit  21551,  Box  A-209-A 
APOAE  09777 


Netherlands  Army  Liaison  Office 

Budding  602 

Fort  Rucker,  AL  36362 

British  Army  Liaison  Office 

Building  6(XZ 

Fort  Rucker,  AL  36362 


Italian  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

Directorate  of  Training  Development 

Building  502 

Fort  Rucker,  AL  36362 

Chief 

USAHEL/USAAVNC  Field  Office 
P.  O.  Box  716 

Fort  Rucker,  AL  36362-5349 

Conunander,  U.S.  Army  Aviation  Center 
and  Fort  Rucker 
ATTN:  ATZQ-CG 
Fort  Rucker,  AL  36362 

Chief 

Test  &  Evaluation  Coordinating  Board 
Cairns  Army  Air  Field 
Fort  Rucker,  AL  36362 

MAJ  Terry  Newman 
Canadian  Army  Liaison  Office 
Bmlding  602 
Fort  Rucker,  AL  36362 

German  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

French  Army  Liaison  Office 
USAAVNC  (Building  602) 

Fort  Rucker,  AL  36362-5021 

Australian  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 
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Dr.  Garrison  Rapmund 
6  Burning  Tree  Court 
Bethesda,  MD  20817 

Commandant,  Royal  Air  Force 
Institute  of  Aviation  Medicine 
Famborough,  Hampshire  GU14  6SZ  UK 

Commander 

U.S.  Army  Biomedical  Research 
and  Development  Laboratory 
ATTN:  SGRD-UBZ-I 
Fort  Detrick,  Frederick,  MD  21702 

Defense  Technical  Information 
Cameron  Station,  Building  5 
Alexandra,  VA  22304-6145 

Commander,  U.S.  Army  Foreign  Science 
and  Technology  Center 
AIFRTA  (Davis) 

220  7th  Street,  NE 
Charlottesville,  VA  22901-5396 

Director, 

Applied  Technology  Laboratory 
USARTL-AVSCOM 
ATTN:  Library,  Building  401 
Fort  Eustis,  VA  23604 

Commander,  U.S.  Air  Force 
Development  Test  Center 
101  West  D  Avenue,  Suite  117 
Eglin  Air  Force  Base,  FL  32542-5495 

Aviation  Medicine  Clinic 
TMC  #22,  SAAF 
Fort  Bragg,  NC  28305 

Dr.  H.  Dix  Christensen 
Bio-Medical  Science  Building,  Room  753 
Post  Office  Box  26901 
Oklahoma  City,  OK  73190 


Corrunander,  U.S.  Army  Missile 
Corrunand 

Redstone  Scientific  Information  Center 
ATTN:  AMSMI-RD-CS-R 
/ILL  Documents 
Redstone  Arsenal,  AL  35898 

Director 

Army  Persormel  Research  Establishment 
Famborough,  Hants  GU14  6SZ  UK 

U.S.  Army  Research  and  Technology 
Laboratories  (AVSCOM) 

Propulsion  Laboratory  MS  302-2 
NASA  Lewis  Research  Center 
Qeveland,  OH  44135 

COL  John  F.  Gleim 
U.S.  Army  Medical  Research 
&  Development  Command 
SGRD-ZC 

Fort  Detrick,  Frederick,  MD  21702-5012 

Dr.  Eugene  S.  Charming 
7985  Schooner  Court 
Frederick,  MD  21701-3273 

USAMRDC  Liaison  at  Academy 
of  Health  Sciences 
ATTN:  HSHA-ZAC-F 
Fort  Sam  Houston,  TX  78234 

Dr.  A.  Komfield,  President 
Biosearch  Company 
3016  Revere  Road 
Drexel  Hill,  PA  29026 

NVESD 

AMSEmD-NV-ASID-PST 
(Attn:  Trang  Bui) 

10221  Burbeck  Road 
Fort  Belvior,  VA  22060-5806 


CA  Av  Med 
HQDAAC 
Middle  Wallop 

Stockbridge,  Hants  S020  8DY  UK 

Dr.  Christine  Schlichting 
Behavioral  Sciences  Department 
Box  900,  NAVUBASE  NLON 
Groton,  CT  06349-5900 

Commander,  HQ  AAC/SGPA 
Aerospace  Medicine  Branch 
ATTN:  CPT  Joseph  R.  Smith 
162  Dodd  Boulevard,  Suite  100 
Langley  Air  Force  Base, 

VA  23665-1995 


COL  C.  Fred  Tyner 
U.S.  Army  Medical  Research 
&  Development  Command 
SGRD-ZB 

Fort  Detrick,  Frederick,  MD  21702-5012 
Director 

Directorate  of  Combat  Developments 

ATZQ-CD 

Building  515 

Fort  Rucker,  AL  36362 
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